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TWO (2) SCHOTTEL RUDDERPROPELLER

TYP SRP 550 FP
AS MAIN PROPULSION UNITS
Vessel type : Dredger
Operation area . Italy, Sea
class - RINA
class notation : C & Hopper Dredger Coastal Area AUT-

IMS DYNAPOS AM/AT
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1. SCOPE OF SUPPLY

1.1 List of components supplied by SCHOTTEL

2x SRP 0550 FP including nozzle
Parts per thruster:
steering system parts, according to chapter steering system
Prime mover, Typ: Asynchrony frequency controlled electric motor
Frequency converter(Active front End)for control of electric prime mover
Shaftline parts, configuration according to chapter power transmission
1x Forward bridge parts, configuration according to chapter desk configuration
1x Switch cabinet for SCHOTTEL control system
1x Switch cabinet for SCHOTTEL power part steering system
1x Brake resistor for SCHOTTEL power part steering system
per ship set:
1x Toolset consisting of:
o Tools for dismounting of propeller
o Tools for dismounting of power input flange
o Tools for lower oil drainage
o Toolbox
e 1x Spare parts to be supplied according to requirements of classification societies
for simple maintenance and service work to be done by onboard personnel,
basically consisting of:
o Mechanical parts:
This includes at least hydraulic hoses, upper gear box sealings, belts, oil
filters, anodes for coolers (one of each), as far as the unit is equipped with
these items.
o Electrical parts:
one set of printed circuit boards, relays and LEDs (depends on construction
of electrical system)

1.2 Additional agreements

This technical specification describes SCHOTTEL standard units. In case of
discrepancies and/or contradictions, the additional agreements shall prevail over
all other parts of the technical specification.

1) Specification of AFE frequency control fresh water cooled:

The Frequency Converter offered comprises the following assembled modules:
Rectifier

Inverter

Control Unit

Connecting Bus bars
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Operation:

The rectifier creates the DC Bus that powers the inverter modules. The inverter powers
the motor, supply frequency and voltage that vary in line with the torque and speed
settings. The inverter comprises IGBT’s power modules.

The whole assembly is controlled by a parameterized control unit using a coloured
touch screen

General Data General Data

Rated Power for Frequency Converter (1): 1100 kW (2) — 690 Vac based on 38°C
fresh water entry temperature.

Cooling: fresh Water

Configuration: AFE + Inverter

Electrical Characteristics

input Voltage: 690 Vac

Voltage Fluctuations: +10% /-10%

Input Current (1): 1020 Aac

Input Frequency: 50/60 Hz + 5%

Power Factor:

Fundamental: 1

Total: 0.99

Output Voltage: 0 Vac up to Input Voltage

Output Frequency: 0 — 120 Hz

Output Current (1): 1089 Aac

Efficiency at 100% of the Rated Operating Point: 96%
Semiconductors switching frequency: 2.5 kHz
Service: $1

(1) See Derating Tables

(2) Based on a motor of n =0.95 and cos (phi) =0.89

Standard Features

Analog Inputs Available: 4

Analog Outputs Available: 4

Digital Inputs Available: 17

Digital Outputs Available: 20

Local Control Panel

Fresh Water Cooling (Primary)

Input Filter

Lighting and socket in control cabinet

Main Circuit Breaker

Operation Touch Screen

Remote control and troubleshooting via Ethernet interface
Redundant Pumping Set Fixing rods and door retainers

Drive Control
Static Speed Accuracy in Closed Loop (6):
Constant Flux: < 0.01%
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In field weakening: < 0.01%

Static Torque Accuracy in Closed Loop (6):
Constant Flux: < 1%

In field weakening: < 1%

Shaft Torque Ripple:

Constant Flux: < 3%

In field weakening: < 5%

Torque Response Time:

<10ms

Triggering Drivers Control:

Via Optic Fibre

Drive Protections:

Overcurrent

Output Shortcircuit

Overload on the Frequency Converter
Over / Low voltage on the DC Bus

IGBT Fault

Cooling fault

Unbalance between motor phases
Rectifier or Inverter unconnected phases
Motor Protections:

(6) Referred to maximum values of equipment
Overload

Overspeed

Auxiliary Power

Voltage/Power rated: 400 - 500 Vac = 10% — 8 kVA
Voltage Fluctuations: + 10%

Operating Frequency: 50 / 60 Hz, + 5%

Drive Construction

Enclosure (9): IP44

Colour (9): RAL 7035

Dimension W/ H /D (mm): 2400 / 2165 / 600
Approximate Weight (kg) : 2000 Kg. (Approx.)

Input Power Connections Access: At the Bottom

Output Power Connections Access: At the Bottom

Power input Glands (Rectifier) (10): 8 unit ® 28 to 54 mm.
Power output Glands (Inverter) (10): 9 unit ® 28 to 54 mm.
Control input Glands: 27 unit @ 3.5 to 16.5 mm

Ambient Conditions

Min. Operating Temperature of Air: + 5 °C

Max. Operating Temperature of Air (11): + 45 °C (100% Power)
Min. Storage and Transportation Temperature Range (12): - 25 °C
Max. Storage and Transportation Temperature Range: + 75 °C
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Humidity: 5% to 95% (non-condensing)
Audio Noise: <75 dB

(10) Same number of cables for each phase
(11) See Derating Tables

(12) For empty cooling system

Drive Cooling

Cooling System: Water Cooling Unit

Primary Circuit Coolant: Fresh Water

Min. Input Coolant Temperature (13): 0 °C (no frost allowed)

Max. Input Coolant Temperature (13): + 45 °C (based on 1000 kW power or less)
Max. Losses to dissipate: 44 kW (at Rated Power)

Loss to the environment at 25°C: 2.2 kW (at Rated Power)

Coolant Flow (Primary Circuit): 128 I/min (min. Flow to rated power kW)

AP Coolant Flow (Primary Circuit): < 1 bar

Pmax Coolant Flow (Primary Circuit): 6 bar

AT Coolant Flow (Primary Circuit): 5 °C (at Rated Power)

(13) See Derating Tables

This frequency converter is of regenerative type. Therefore propeller wind milling
energy must be fed back to the board net and this energy must be absorbed by the
board net.

Please get in touch with SCHOTTEL if cable length between frequency converter and
electric motor exceeds 20 m. In such case SCHOTTEL has to check, whether du/dt
filter could become necessary!

2) Analogue power reduction Interface will be provided: 4 mA - 20 mA

3) A pmeumatic holding brake will be provided on power input shaft of each thruster.
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2. TECHNICAL DATA

2.1. THRUSTER

Power applied to input shaft : 800 kW
Input speed 11786 r.p.m
turning direction of Input shaft

seen on input shaft,

for thruster PS stern . clockwise

for thruster Stbd stern : clockwise

Type of construction . Z-drive

Installation into vessel : mounted from top, bolted, rubber gasket
sealed

Propeller Arm /Stem length : 2400 mm

Casing material lower gear box : GGG40

Weight excl oil & auxiliaries :10,7 t (approximately)

Required oil charge : 870 | (approximately)

Note: The final weight will be determined in the installation proposal.

Gear Reduction Ratio : 5,059

Service factor - 79%

Service factor is design torque (at above power and rpm) divided by max allowable
peak torque in percent (only for short peaks allowable).

Max. allowed short input torque : 5423 Nm

Nozzle : WAG 19A modified
Thruster rating

Working hours : <5000 h / per annum

Load . alternating

max. 75% full load

Overload : ho overload
(only with prime mover management)

Operation area . Inland waterways with limited
water depth, Restricted coastal
service or Harbour service
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Propeller Design
Propellerlayout

Diameter - 1750 mm

Type . Fixed Pitch (Push)
turning direction of propeller

seen from AFT,

for thruster PS stern : clockwise

for thruster Stbd stern : counter clockwise

Lay out material : G-CuAl10Fe5Ni5-C (CU 3)

Number of blades 4

Design Type &

Manufacturing Standard : 1ISO 484/1981 (E). Tolerance Class | / i
Rating : 800 kW

Propellers will be designed for free running to achieve max. suitable ship speed.

Steering
Type : SCHOTTEL Steering-System SST 1002
Rotation Speed 12 sec. /180°

Components:
2 frequency controlled electric steering motor(s), including anti condensation

heater, mounted on SRP
Input power :9 kKW (each motor)
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Sealing system

Propeller-, steering shaft sealing type : standard
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2.2. PRIME MOVER

A frequency controlled 3 phase AC asynchronous motor with squirrel-cage rotor will be
used as prime mover.

Rated power . 800 kW

Rated rpm :0-1786r.p.m.

Rated voltage - 690V

Rated frequency . 0-60Hz

Rated duty : 91

Installation :IM B3

Frame size - 400

Type of protection 1P 55

Insulation class F/F

Special enclosures : Bx sensor for winding temperatures, Anti
condesation heater

Protection against condensation . internal heating

Classification . RINA

Fresh water motor cooling water data:
Cooling water entry: 38 °C

Cooling water quantity: 3,9 m%h

Max allowed cooling water pressure: 6 bar
Quantity of heat to be removed: 25,2 kW

The fresh water cooling pump is within yard supply.

An anti-condensation heating prevents the winding from corrosion at stand still
condition, rated voltage is 230 V.
Incorporated temperature detectors protect the windings against over temperature.

Control Cabinet for Frequency Control

See Chapter “Additional Agreement”.

2.3. POWER TRANSMISSION
shaft line elements

No. Nomination

Andreas Witschel TS-48212_Rev.1 10/43
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1 x Flexible shaft with elastic coupling
Shaftline length 1000 mm

Note: The final shaft line configuration will be determined on the basis of TVA
calculations!

3. DESIGN & CONSTRUCTION

3.0 GENERAL ADVICES

Note: It is strongly recommended by SCHOTTEL to minimise the operation time in
"high precise mode" and using the "relaxed mode" as much as possible. Since even
that the high precision dynamic positioning systems control provides high accuracy
station-keeping it does it at the expense of high power consumption and exposure to
wear and tear of thrusters.

Note: It has to be assured that the e-motor does not deliver a higher torque than 4491
Nm to the SRP.

4491 Nm contains 5 % torque tolerance.

To control this SCHOTTEL shall get a load signal which shall be measured during
commissioning. This signal shall be connected to the ships alarm system, thus if this
load signal fails or shows an overload an overload alarm is released. This enables the
crew to take corresponding measures to protect the thruster against overload.

3.1 GENERAL DESIGN FEATURES

Installation

The unit is supplied for well (well to be supplied by the yard) type mounting from above
and has a mounting flange integral with the stem/steering gear casing. The mounting
flange is bolted to the ship's structure and sealed by a flat rubber gasket. The thrust of
the unit is transmitted through this flange connection only. Necessary mounting
material is supplied by SCHOTTEL, i.e. bolts, washers and sealing.
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Upper gearbox

Housing is made of spherocasting (GGG) and bolted to the thruster top plate. It
contains a set of helicoidal bevel gears, topped by a header tank.

The cyclo-palloid-type gear wheel/pinion is case-hardened and finish-machined after
hardening (H.P.G process) to Class 6 — DIN 3965.

All shafts in upper gear box are sealed by a lip-seal, running on a nitrated liner. All
stationary parts are sealed by O-rings.

Top plate

The top plate or mounting plate is a support element between upper gear and support
section.

Gearing

Below the topplate (within the support section) a slew bearing is located. It tops the
steering hub and is driven by actuators with torque enforcement through planetary
gear sets.

Steering drives

Multiple E-motors are part of the steering gear. They are flanged onto a planetary
reduction gear set in order to achieve suitable rotating (steering) speed.

Thrust direction transmitter

A separate output shaft, driven by steering spur gear wheel is connected to a feedback
transmitter (electrical and mechanical), mounted onto the topplate. Suitable reduction
gives 1 : 1 synchronism with lower gearbox.

Support Section

The intermediate stem section is the connection between upper and lower gearbox.
Vertical stiffeners giving stability to the stem section are used to carry the yard
supplied well bottom cover plate. The stiffeners come with excess length to be cut by
the yard according to the hull shape.

To allow proper cooling, the well bottom cover plate has to be fitted with annuilar
gaps to allow water circulation in the well according to SCHOTTEL's recommendation,
see installation drawing.
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Steering pipe

Attached to the spur gear the steering pipe is the vertical connection between steering
gear and lower gear housing. It is manufactured from high quality casting (see
technical data), supported by solid roller bearing(s). Tightness is achieved by lip seals
with additional dirt protection, running on a ceramic coated ring of stainless steel.
Seals are easily accessible from outside of hull for inspection or change without
dismounting of thruster.

Transmission shaft

Connection between upper and lower gear's power transmission is achieved by a
vertical power transmission shaft, running inside the steering pipe. A helix or pump
wheel between these two pipes, rotated by the vertical power transmission shaft,
ensures constant oil circulation between upper and lower gear. Joint between upper
gear, lower gear and vertical power transmission shaft is of involute splined shaft type.

Lower Gearbox

The streamlined housing is made of high quality casting (see technical data) and has
an opening for fiberscope inspection.

It contains a set of cyclo-palloid-type bevel gears. The cyclo-palloid-type gear
wheel/pinion is case-hardened and finish-machined after hardening (H.P.G process) to
Class 6 — DIN 3965.

Tightness of propeller shaft is achieved by lip seals running on a tungsten carbide
coated ring of stainless steel. Seals are easily accessible from outside of hull for
inspection or change without dismounting of thruster. All stationary parts are sealed by
O-rings.

Note: To prevent that nets and thin lines harm the propeller shaft sealings, the gap
between propeller hub and lower gear box housing include a labyrinth construction,
which cuts lines.
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Lubrication system

An oil tank, directly mounted on top of upper gearbox, serves as compensating and
expansion tank.

During operation oil circulates in the unit, beeing cooled down in the immersed lower
section by heat dissipation through the surface of underwater parts to the surrounding
water.

The upper gear box is drained by a lube oil pump to avoid splash losses and
overheating of the lube oil.

During standstill, the upper gear is completely refilled with lube oil to prevent
condensation and corrosion.

Standard Nozzle

Modified WAGENINGEN 19A design, built of shipbuilding steel, inner plating made
from stainless steel, the nozzle is bolted to the thruster.

Structure of the nozzle is designed for speeds up to max 10 knots®.
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3.2 STEERING SYSTEM
SCHOTTEL Steering-System SST 1002

Function

This is a full-follow up (FFU) electric steering system with non-follow up (NFU) back-up
system.

The SRP thrust can be directed to any desired direction around the vertical axis either
by turning the Copilot steering lever (if SCHOTTEL scope of supply) or through
external systems using a 4-20 mA signal.

The electronic control compares the presetting with the actual angle of the SRP and
transmits a signal corresponding to the differential angle to the electric steering motor.
If the presetting angle is not equal to the angle of the SRP the control will be aligned.
The proportional steering system works in such a way that with small angle of steering
the corresponding steering speed is low and with bigger angle of steering the steering
speed is higher. Thus the steering speed is proportionally regulated by the steering
angle.

The SCHOTTEL SRP position is indicated via an electric feed-back system by a thrust
direction indicator. The thrust direction is also shown by a mechanical indicator on the
SRP.

In case of failure of the electronic FFU steering system, the steering is automatically
switched over to a non-follow up (NFU) steering system.

Components
The electric steering is mounted on the SCHOTTEL SRP. SCHOTTEL will supply

loose, for installation by the shipyard:

1 switchbox IP54 with digital programmable modules

steering panel, see electric system

1 x 6 pulse frequency converter integrated in switchbox
frequency controlled electric steering motor(s) mounted on SRP
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4. AMBIENT CONDITIONS

Maximum environmental temperature
during operation according to class
requirements : 45°C

Maximum environmental operation conditions:
Mechanical system:

Ambient air temperature : between 5°C and max. 55°C
Relative humidity of air : max. 95% without condensation
Seawater temperature - max. 32°C

Electric system:

Electric parts inside switchbox . 0°C -50°C

Bridge parts (inside) :0°C-50°C

Bridge parts (outside) : (-)20°C - 50°C

Relative humidity of air . max. 95% without condensation
Vibration . 0,79

5. POWER SUPPLIES

Electrical

For safe operation of the propulsion system SCHOTTEL requires the following power
supply from the ship's sources:

Switch cabinet

690V/50Hz, 3Ph AC main power supply from the main switch board to the
power control system of the electric motor

400V/50Hz, 3Ph AC main power supply from the main switch board to the thruster
control system.

230V/50Hz, 1Ph AC (F 16 A) power supply from the main switch board to the
SCHOTTEL switch box in the engine room (e.g. for service plug).

24 V DC (+30% /-25%) with a max. ripple of 1 V (max. 300 W) for emergency
operation of the SCHOTTEL switch box.

24 V DC (+30% /-25%) with a max. ripple of 1 V (fuse 2 A) from the emergency
switch box to the steering desk for emergency power supply of each thrust
direction indicator.
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6. COATING AND PAINT STRUCTURE

Upper gearbox as well as other metal parts inside the ship

sand blasting SA 2 %2 acc. DIN EN [SO 12944-4: 1998-07

2 x 2K Epoxy layer of anticorrosive primer approx. each 50-60um
1 x 2K P.U. top coat, grey RAL 7000 approx. 50-60um

Electric switchboxes®*:
RAL 7035, structure

Panels*:
Black anodized aluminium

* If SCHOTTEL scope of supply.

Support section

sand blasting SA 2 %2 acc. DIN EN I1SO 12944-4: 1998-07

1 x 2K Epoxy-resin-primer approx. 40 - 50 uym

3 x abrasion resistant coating 3 x approx. 100 - 125 ym
(2K Expoxy-resin)

Lower gearbox

sand blasting SA 2 %2 acc. DIN EN I1SO 12944-4: 1998-07

1 x 2K Epoxy-resin-primer approx. 40 - 50 pm

3 x abrasion resistant coating 3 x approx. 100 - 125 ym
(2K Expoxy-resin)

Nozzle

sand blasting SA 2 %2 acc. DIN EN ISO 12944-4: 1998-07

1 x 2K Epoxy-resin-primer approx. 40 - 50 um

3 x abrasion resistant coating 3 x approx. 100 - 125 ym

(2K Expoxy-resin)

Sacrificial Anodes
The outboard parts of each thruster are protected with anodes for at least 2
years:

Fitted to the nozzle.

Material : zinc
Mounting : welded

Andreas Witschel TS-48212_Rev.1 17743



€y /81

L'A9Y™Z1Z8Y-S.L [OYISHM Sealpuy

Bow

toseus _tocous
L15+E18 . © L1Sh1A

=0 Usgadaud |
wonarn Buninoy
a3 ks smod
wonsasp Bunnoy
d 0550 JHS

dHS*1Z¥

]
—.
(LR

(4
e
ny

Jusurebuelle Jaysniy)

juswabuedse Jlun "2

IN3LSAS TVIRILO3T3 °L

PJOM SpOJ J9pJO / "ou J8plo / LO-9EL0EL-ATIN

uoneoyoadg [esluyos |

S1¥3dX3 NOISTINdOUd dNOA



eV /6l L'ASY 21 28P-SL ISUISI Sealpuy

e
T3LLOHIS

)\__JI....JL_.II-.-J(
)I——H"—-lr—"lr“—‘\'\

L
|

__wa ] R S P e e e A
noAe| abpug

PIOM BP0OD IBPJO / "0U 1apI0 / L0-9E LOEL-ATN
uoneoyioads [ealuyos |

S1i¥3dX3 NOISINdOYUd ¥NOA



evi/0c L'ASY 2128P-S.1 ISYISIM Sealpuy

o, SN RS ORI RSN
_ Rz | —— 5106 3500,
HUSIRE ajoasys | DN BRnow ey
L] o L
[ s ]

SN YNV MdHZv=
sacw bl Lo o emd UaHZva
P Intep ENEREEY F T Sake SILTA RS

fmrl

S5 S35+ —
e [ | pawce

wesat |||~ WWRRE | | N |
Aow vl orsnE)
] Enns ol ]
A0 AU
v v

|G|

)
"

jusawabuedse Jun

._mt.o_._um._ PJOM 3P0 19pJ0 / "0U 18P0 / LO-9E LOCL-ATN

= _ uoneouoadg |ealuyss |
_ : S1¥3dX3 NOISINdOUd UNOA



YOUR PROPULSION EXPERTS . L (
Technical Specification r" ~r
MEV-130136-01 / order no. / order code word r

7.2. Switch cabinet
Switch cabinet control system

The switch cabinet is the central component of the electric system. Incoming AC
voltage is converted and stabilized into 24 V DC voltage. Alternatively a 24V DC feed
line is also possible. Furthermore all necessary control elements, printed circuit
boards, fuses etc. are installed and wired inside. For easy connection of external
cabling terminal blocks with corresponding numbering are used.

The switch cabinet will be supplied loose for installation according to local space
requirement. Final position of switch cabinet should be selected regarding avoidance
of extreme temperatures, humidity and vibration.

Type of protection: IP 23

Local Control Panels

The following components will be mounted into a control panel at the door of each
control switch cabinet of the SCHOTTEL control system.

Controls (one for each thruster)

¢"EMERGENCY STOP" push button
o (only with electrical maindrive)
e Push buttons "NON FOLLOW UP STEERING"
e Push buttons "NON FOLLOW UP RPM-CONTROL"

Indicators (one for each thruster)

e Pilot lamps "NON FOLLOW UP STEERING ON"

e Pilot lamps "NON FOLLOW UP RPM-CONTROL ON"
e Thrust direction indicators with build-in illumination

e Shaft speed indicators with build-in illumination

Operation and Diagnostics-System Touch display (one for each thruster)

e Thrust direction indicator
¢ Shaft speed indicator

¢ Operation data

e Diagnostic system

BUS - System

Communication between control panels (if panels are in SCHOTTEL scope of supply)
and switch cabinet control system in engine room is effected via a BUS system. For
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the transport of data information in BUS system special shielded cables have to be
applied, type TCX(c) (with twisted pair wires). Data transfer between panels and
switch cabinet by shielded BUS cables may not be interrupted by terminals, due to
the risk of electromagnetic disturbances. Power cables have to be separated from
bus cables in cable channels. The recommended cable routings of SCHOTTEL are
based on IEC 61000-5-2.

The minimum distance between the cables class 2 (carrying slightly sensitive signals)
and class 4 (carrying strongly interfering signals) is specified with 500mm.

Switch cabinet power part

Components for the control of the electrical steering motors are installed into separate
switch cabinets for each unit. The switch cabinet will be mounted in the engine control
room.

Type of protection: IP 23
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7.3. Desk configuration

Detailed description of control panel arrangement. See example below.
The following components will be delivered wired with a cable tree of
1,2 m length to terminal strips.

Labelling language . english
Main: Aft:
Indicator: not used

Mounting: loose
Typ: Azimuth,RPM 96x96mm
+Powerindicator 0-110%,
loose, 96x96mm
Drive-control-panel:
Mounting: loose

Control-Panel:
Mounting: loose

Lever:
Mounting: loose
Typ: Copilot with handwheel

Stbd-Wing: PS-Wing:
not used not used
ECR:

not used
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Desk changing between the wheel house and local panel in switch cabinet

The local control panel can be activated every time.
LOCAL CONTROL

With this push button the local control panel can be switched ON every time. After
pushing “LOCAL CONTROL”, on the panel which lost the control a sound signal will
activated for 3s, during this time the pilot lamp “LOCAL CONTROL” is flashing. After
the 3s the sound signal will be switched of and the pilot lamp is continuous lighting.

Command from local control to wheel house

To transfer the control from local to the wheelhouse, the actual speed value must be in
zero position and the push button “REMOTE CONTROL" on the activated local control
console must be pressed. A pilot lamp is flashing to indicate that the transfer is
activated.

On the control panel to which the control will be selected the push button “TAKE
OVER" is flashing. A sound signal is activated for 3s. To take over the command the
button “TAKE OVER” must be pressed on the panel which shall take over the
command. After pressing the button the sound signal will be switched OFF and the
pilot lamp from the activated desk is continuous lighting.

Indicators

_.\-\.\\lllill,I./
YN LA

Azimuth Speed

Desk control Panel
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Figure may be differing from the sold panel.

Drive control panel

Figure may be differing from the sold panel.

Control Lever

Copilot with handwheel

Andreas Witschel TS-48212_Rev.1 25/43



YOUR PROPULSION EXPERTS . S
Technical Specification
MEV-130136-01 / order no. / order code word

Andreas Witschel TS-48212_Rev.1 26 /43



YOUR PROPULSION EXPERTS

Technical Specification r_
MEV-130136-01 / order no. / order code word =
SCHOTTEL

|

7.4 Interfaces & alarms
Interface to Autopilot-System

An interface for an Autopilot system is added. This function can be switched on from
the SCHOTTEL control panel (only on main desk and if certain conditions are
fulfilled). The Autopilot controls a steering angle of + 45 degrees to the ahead thrust
direction. Override function of Autopilot is included via copilot lever control.

The following signals are sent to the AP-system:
e Potential free contacts “AP ON”

The following signals are sent by the AP-system:
e Steering angle setpoint 4-20mA signal for -45/+45 degrees
o Potential free contact “AP ready”

Interface to Dynamic Positioning System

The DP interface includes handshake between propulsion control system and DP-
system. The steering angle and RPM are handed over to the DP system.

The following signals are sent to the DP-system:

e Steering angle feedback 4-20mA signal for -180/+180 degrees
e Propeller RPM feedback 4-20mA signal for zero/max RPM

e Potential free contacts “Thruster ready” and “thruster running”

Note: Loop monitoring of 4-20mA signals by DP-supplier

The following signals are sent by the DP-system:

e Steering angle setpoint 4-20mA signal for -180/+180 degrees
e Propeller RPM setpoint 4-20mA signal for zero/max RPM

e Potential free contact “DP ON”

Note: Loop monitoring of 4-20mA signals by SCHOTTEL

Interface to Joystick System

The JS interface includes handshake between propulsion control system and JS-
system. The steering angle and RPM are handed over to the JS system.

The following signals are sent to the JS-system:

e Steering angle feedback 4-20mA signal for -180/+180 degrees
e Propeller RPM feedback 4-20mA signal for zero/max RPM

o Potential free contacts “Thruster ready” and “thruster running”
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Note: Loop monitoring of 4-20mA signals by JS-supplier

The following signals are sent by the JS-system:

e Steering angle setpoint 4-20mA signal for -180/+180 degrees
e Propeller RPM setpoint 4-20mA signal for zero/max RPM

e Potential free contact “JS ON”

Note: Loop monitoring of 4-20mA signals by SCHOTTEL

Interface to Drive Motor

The prime mover can be controlled (start, stop, power mode, etc.) via the SCHOTTEL
drive control panel.

Interface to Conning-System

SCHOTTEL provides following signals to the Conning System (RS422, NMEA 0183):

Actual speed value to engine (set point)
Nominal value speed setting (feed back)
Actual value shaft speed

Nominal value steering setting (set point)
Actual value steering (feed back)

Actual activated desk

Actual activated external system

Alarms

SCHOTTEL supplies potential free contacts to the ship warning unit. The alarm
signals are available at the terminals of the switch cabinets and the connection boxes
of the components. The signals for alarm suppressing are also connected to these
terminals.

For indication of a common alarm on the SCHOTTEL desk control panels (if panels
are in SCHOTTEL scope of supply) it is necessary that a potential free signal for
“common alarm” will be delivered from the ship warning unit back to the SCHOTTEL
control system.

All alarms that are required according to class requirements for rudder machinery will
be indicated as “STATUS-SIGNALS” on the SCHOTTEL bridge panel (if panels are in
SCHOTTEL scope of supply).
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For detailed information about the alarm transmitter connection, see the attachment
“Interface Description”.

8. TECHNICAL DOCUMENTATION

e Installation documents (language: english) by e-mail in advance.

e Operation manuals (6 x paper & 1 x CD, language: english)

9. COMMISSIONING

One service engineer(s) for in total 21 (twenty one) working days (10 hours/day) for
final check and commissioning per ship set. This also includes travel expenses and
accommodation for in total two trip(s).

If further days or travels are necessary which were not caused by SCHOTTEL, the
SCHOTTEL Service Price List valid at the time of the performance applies.

If applicable, participation at sea acceptance tests, harbour acceptance tests, FMEAs,
site acceptance tests, bollard pull tests or similar will be charged as above, as
SCHOTTEL has limited influence on duration.

10. TEST & CERTIFICATES

The propulsion system will be supplied with a certificate of: RINA

SCHOTTEL will effect the following tests:
e FAT for electrical & mechanical system
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11. EXCLUSIONS

Outer Wells

Bottom plates of azimuth thrusters

All cable glands for junction boxes, IP 54 cabinets and motors. The amount and
dimensions of cable glands vary depending on cable types and makes used and
the kind of guiding the cables and therefore it is impossible to deliver them in a
correct manner.

Wing and bridge aft control panels

Autopilot

DP-System

Machinery materials such as electric power supply, lube oil, hydraulic oil, cooling
water, compressed air, batteries

Torsional Vibration Analysis (SCHOTTEL will provide a TVA for their scope of
supply, the TVA for the complete propulsion system including prime mover will be
set up by others)

Protection of all moving parts, especially shaftline

Installation of the system / components

Electrical and hydraulic connections between SCHOTTEL-components and ship's
sources

Alarm system (other than mentioned alarm contacts)

All parts not specifically indicated in the above specification as being part of our
scope of supply.
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Appendix A: INTERFACE DESCRIPTION

Example
For azimuth thrusters:
=AZX+SCS, in interface list
X is the number of thruster
1 = Aft Azimuth thruster, port
2 = Aft Azimuth thruster, starboard
For retractable azimuth thrusters:
=RTX+SCS, in interface list
X is the number of thruster, enumeration of thruster numbers is from stern to bow
For bow thrusters:

=BTX+SCS, in interface list

X is the number of thruster, enumeration of thruster numbers is from stern to bow

1 Contents

nomination description
SCS Switch cabinet steering control system
SCP Switch cabinet steering control power
SRP rudder propeller
MDP Main Desk Panel
MSB main switch board 400V/50Hz
PM Propulsion motor
PMS Power management system
IAS integrated alarm system, warning unit
ESB Emergency switchboard 24V DC
LOG Speed Log
AP Autopilot- /Trackpilot-System
DP Dynamic-Positioning-System
JS Joystick-System
CON Conning System

Andreas Witschel TS-48212_Rev.1 31743




YOUR PROPULSION EXPERTS , T
Technical Specification
MEV-130136-01 / order no. / order code word

2 Overview Interfaces

bk swahox meadiex  mesing
st asing
wzngr T
N sazscs ET }
1 :

™ T iy [~ wea &% s
el NEITECE'S s B tiaei- = L)
| = ‘ ‘ < e ‘ ’ Iu:':_ | = g tirecd
| ’ | o
0]
Erat
a8
‘ =
e
SRPOIOFP
Examrple:
ADIERP | wAZX+SCS or =ATXSCE
! ! "X inthe number of the

Andreas Witschel TS-48212_Rev.1 32 /43



YOUR PROPULSION EXPERTS

Power supply

Technical Specification
MEV-130136-01 / order no. / order code word

AC power supply control system

SCHOTTEL

|
!

=AZX+SCP | signal specification | terminalno. | signal direction terminal no. 5|.g'nal' MSB
specification
Feed fi B 2
i L2 -S1 |4 Fused 400V/50Hz
Control system L3
6
Earth connection | PE X1 |4 <:| Earth connection
Feed line L 25
(e.g. for service N -X1 Fuse 16A 230V/50Hz
plug) i
Power supply
AC power supply for electric prime mover
_ . I . . N . signal
=AZX+SCS | signal specification | terminal no. | signal direction terminal no. A MSB
specification
L1
Feed line L1 L2
Prime mover L2 -XP1 Fused 690V/50Hz
L3 L3
Earth connection | PE -X1 4 <:| Earth connection
DC power supply
_ . = . . - . signal
=AZX+SCS | signal specification | terminal no. | signal direction terminal no. P ESB
specification
Feed line
Back up power E:x Bg (+)GND -X2 i Fuse 16A 24V DC
A {-. GND) 2
Feed line 24V DC (+) 3
indicators 24V DC (-, GND) -X2 4 <::| Fuse 44 24vDC
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Interface to Power Management system

=
A

. — . . . . signal
=AZX+SCS | signal specification | terminal no. | signal direction terminal no. gnat. PMS
specification

l b V) C /

—e 14 i 30V/ DC, max.2A ontact 11/14 is

Power request 12 X10 K1 250V AC max.2,5A closed for request

-X10 |1 i

24V DC, max. 1A %10 | 2 O—" =0 Power available
n v/ DC o /

. —o 14 K 30V/ DC, max,2A ontact 11/14 is
Slalt O : 12 X10 [K4 250V AC max2,5A | closed if unit is ON
Interface to main-switchboard

. = = . . e . signal
=AZX+SCS | signal specification | terminalno. | signal direction terminal no. gnal MSB
specification

" Contact 11/14 is
Emergency stop —o 14 xX10 | k2 30V/ DC, max.2A closed if E-Stop is
active : 12 250V AC max.2,5A . P

activated

! 30v/DC 2A Contact 11/14 i

. —o 14 N , max. ontac IS
Unit ON I:: 12 X10 | K3 250V AC max.2,5A | closed if unit is ON
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Interface to Autopilot

. . . . L . signal
=AZX+SCS | signal specification | terminal no. | signal direction terminal no. gna. AP
specification
n Contact 11/14 is
Autopilot Mode :,—c 14 30V/ DC, max.2A : :
ON & -X5 | K1 250V AG max.2,5A closed if mode is
selected
-X5 i
b4v DG, max. 1A 1 <: . Autopilot ready for
-X5 |2 service
Max load 500 _ aeo
Ohm amg __'451 (port X5 |3 4-20mA(+) Setpoint value
(galvanic isolated 1o (e X5 4 4-20mA(-) steering +45°
) 20mA = +45° (stbd) i
input)
Andreas Witschel TS-48212_Rev.1 351743
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. I . . A . signal
=AZX+SCS | signal specification | terminal no. | signal direction terminal no. gnat DP
specification
Th | 1 K3.11 30V DC A
ruster running —o M , max. 2 .
(OPTION) - -X6 | K3.14 250V AC, max.2,5A Thrust available
K3.12
K1.11 | Contacts -X6.K1
————o0 11 and -X6.K2 30V DC, max. 2A Contact 11/14 is
ibrusteraready —0 14 -X6 | K1.14 connect one to 250V AC, max.2,5A | closed if unit is ready
L1 o 12 K1.12 another
——on K2.11 i
o8 X6 |K2.14 5000, max 26 | (SR TS
1012 : 250V AC, max.2,5A
K2.12 accepled
DP MODE ON X6 |3
{Manual control 24V DC, max. 1W o—"—0 Bi sReeI:;ei::\fv:/(i)l?h)
switched OFF) -X6 |4
Max load 500
Ohm _ o
(galvanic isolated T -1800 (port) -X6 |5 4-20mA(+) Setpoint value
input, oo T 4-20mA(-) steering +180°
pul, ‘oop 20mA = +180° (stbd -X6 |6 9
monitoring by
thruster supplier)
Max load 500 _ " Feedback value
Ohm 4-20mA(+) -X6 |7 o e ==l 800 (port) steering +180°
oy 12mA = 0° (ahead) Y
(galvanic isolated | 4-20mA(-) -X6 |8 _ o (Loop monitoring
20mA = +180° (slbd) '
output) from DP-supplier)
Max load 500
Ohm
(galvanic isolated | 4mA = Orpm -X6 4-20mA(+) Setpoint value speed
input, loop 20mA = 100% X6 |10 4-20mA(-) 0-100%
monitoring by
thruster supplier)
Max load 500 Feedback value
Ohm 4-20mA(+) -X6 |1 4mA = Orpm speed0-100%
(galvanic isolated | 4-20mA(-) X6 |12 20mA = 100% (Loop monitoring
output) from DP-supplier)

Relais description:

Thruster running (option)

X6.K3

As long as the thruster is able to create thrust force, this signal will be high. It is not essential whether control system is switched to local
control, NFU or DP System.

Thruster ready

After reception of "request for DP” each thruster control system has to reply to the DP-system with "Thruster ready” signal of status high

if the thruster would be ready to receive setpoint command from DP-system.

X6.K1

In case of any failure in the thruster control system which will disable the thruster to follow setpoint command the signal will be switched

OFF.
X6.K2

Signal is high as long as the selector switch is switched to DP-control.
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Interface to Joystick system

- e . . N . signal
=AZX+SCS | signal specification terminal no. | signal direction terminal no. .g' . JS
specification
Th I e Kt v DC 2A
ruster running —a 14 30 , max, .
(OPTION) - -X7 | K3.14 250V AC, max 2,54 | Thrust available
K3.12
K1.11 Contacts —X7.K1
—o 11 and -X7.K2 30V DC, max, 2A Contact 11/14 is
Thruster ready —0 14 X7 | K1.14 connect one to 250V AC, max.2,5A | closed if unit is ready
L1012 K1.12 another
————on K2.11 !
o X7 | K2.14 svpe, max 2a | C0SET LT
12 : 250V AC, max.2,5A
K2.12 accepted
JS MODE ON X7 |3
(Manual control | 24V DC, max. 1W o—"—0 jg F:eelgzteiz;(:;i)t:]h)
switched OFF) -X7 14
Max load 500
Ohm _ o
(galvanic isolated e '18‘,0 {port) X7 |5 4-20mA(+) Setpoint value
input, loo| 12min= OFChesc) 4-20mA(-) steering +180°
put, loop 20mA = +180° (sthd) -X7 |6 9
monitoring by
thruster supplier)
Max load 500 o Feedback value
Ohm 4-20mA(+) X7 |7 g EzO (port) steering +180°
. 12mA = 0° (ahead) o=
{galvanic isolated | 4-20mA(-} X7 |8 _ N (Loop monitoring
20mA = +180° (stbd) h
output) from JS-supplier)
Max load 500
Ohm
(galvanic isolated | 4mA = Orpm -X7 4-20mA(+) Selpoint value speed
input, loop 20mA = 100% X7 110 4-20mA(-) 0-100%
monitoring by
thruster supplier)
Max load 500 Feedback value
Ohm 4-20mA(+) -X7 |1 4mA = Orpm speed0-100%
(galvanic isolated | 4-20mA(-) X7 112 20mA = 100% (Loop monitoring
output) from JS-supplier)

Relais description:

Thruster running (option)

X7.K3

As long as the thruster is able to create thrust force, this signal will be high. It is not essential whether control system is switched to local
control, NFU or Joystick System.

Thruster ready

After reception of “request for Joystick” each thruster control system has to reply to the Joystick -system with “Thruster ready” signal of
status high if the thruster would be ready to receive setpoint command from Joystick system.

X7.K1

In case of any failure in the thruster control system which will disable the thruster to follow setpoint command the signal will be switched
OFF.

X7.K2

Signal is high as long as the selector switch is switched to Joystick -control.
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Connection to the Conning system

=AZX+SCS

signal specification

terminal no.

signal direction

terminal no.

signal specification

CON

Status signals

Converter RS 232 to
RS 422

N

A104

—

Proprietary sentence
RS 422

Bandrate: 4,8kbit/s or
9,6kbit/s

Data bits:8

Stop bits: 1

Parity: None

Following Information will be provided (according to NMEA 0183, Proprietary sentence)

- Currently selected speed of engine/drive motor
- Actual speed of engine/drive motor
- Actual propeller speed
- Currently selected steering angle
- Actual steering angle
- Currently activated control desk

- Currently activated external system

Interface to speed LOG

(speed set

point)

(speed feedback value)
(propeller speed feedback value)
(azimuth set point)

(azimuth feedback value)

signal terminal no. . — terminal no. signal
=AZX+SCS = signal direction . o LOG
specification SCHOTTEL 9 system supplier specification
Data bus signal
A Converter RS 422 2 According IEC 61162 \
Ships speed to RS 232 -A103 3 <:I Used Tel?egram VHW SHIESERSES
or VIG

Andreas Witschel TS-48212_Rev.1
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Interface to Ship alarm system

Switch box steering control system

1

signal

=AZX+SCS | signal specification | terminalno. | signal direction terminal no. specification IAS
-X4 1 Collective al f
indication 24V DC, max. 0,5A B o——o0 th‘; Emt"’e Ealiis
i : " Contact 11/14 is
Failure —c 14 X4 K1 30V DC, max. 2A normal closed
AC/DC Converter 12 250V AC, max. ,5A Delay time 1s
11 Contact 11/14is
Failure feed line | —c 14 X4 K2 30V DC, max. 2A normal closed
24V DC 12 250V AC, max. ,5A Delay time 18
. 1" Contact 11/14 is
Failure control | —o 14 X4 K3 30V DC, max. 2A normal closed
system 12 250V AC, max, ,5A Delay time 1s
) 1" Contact 11/14 is
Failure | —o 14 X4 K4 30V DC, max. 2A normal closed
NFU system 12 250V AC, max. ,5A Delay time 1s
Failure
FFU speed 't .
Contact 11/14 is
control I —o " 30V DC, max. 2A
- normal closed
(not used with 12 X4 KS I:> 250V AC, max. ,5A Delay time 1s
integrated bridge
systems)
Failure " Contact 11/14 is
30V DC, max. 2A
FFU steering [: :; X4 Ké 250V AC, max. ,5A | normal dosed
control ' ' Delay time 1s
" Contact 11/12 is
FFU ) | ;' g = -X4 K7 - normal closed
steering locked 12 250V AC, max, ,5A Delay time 1s
,: " Contact 11/14 is
Failure external —e 14 X4 K8 30V DC, max. 2A normal closed
system 12 250V AC, max. ,5A Delay time 1s
Contact 11/14 is
" normal closed
Shaft speed less ::,__., 14 X4 K9 30V DC, max. 2A Delay time 1s
290rpm 12 B 250V AC, max. ,5A | For suppressing lub
oil flow alarm if
foreseen
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. = . . N . signal
=AZX+SCS | signal specification | terminal no. | signal direction terminal no. speci?ication IAS
11 Contact 11/14 is
Over temperature | —e 14 X4 K17 30V DC, max. 2A normal closed
Switch cabinet 12 250V AC, max. ,5A Delay time 0s
Prop. Motor " Contact 11/14 is
30V DC, 2A
Over temperature ) :; -X4 K18 250V ACmrr?)a(x ga | normal closed
warning ' & Delay time Os
Prop. Motor by Contact 11/14 is
30V DC, 2A
Break down | ‘; 8 "1 -X4 K19 250V AC mr::)( ga | normal closed
windings 12 ' o Delay time Os
Converter l: 1 Contacl 11/14 is
Prop. Motor —o 14 X4 K20 30V DC, max. 2A normal closed
Over temperature 12 250V AC, max, ,5A Delay time 0s
warning
— ———
Converter " Contact 11/14 is
30V DC, max, 2A
Prop. Motor | ;' o I X4 K21 e e i normal closed
Break down 12 ' v Delay time Os
Failure [: 1l Contact 11/14 is
—e 30V DC, 2A
Emergency stop :; X4 K22 - ACmr:)a(x A normal closed
system ' o Delay time Os
Converler 1" Co .
ntact 11/14 is
Prop. Motor | —oc M X4 K23 30V DC, max. 2A normal dlosed
Overload —reduce 12 250V AC, max, ,5A Delay time 0s
request
Switch box steering control power
signal . . o . . I
=AZX+SCP gnat terminal no. | signal direction terminal no. signal specification 1AS
specification
Main switch switched - X4 1 30V DC. max. 2A
Off l ! .
250V AC . .5A
Contact N.C. -X4 2 » max
Phase failure feed e X4 3 30V DC. max. 2A
line C__o ; : Delay time 1s
5A
Contact N.C. -X4 4 250V AC, ma,
Failure steering . X4 5 30V DC. max. 2A
motors | ; ; Delay time 1s
. 250V AC, ,5A
Contact N.C X4 6 max
Overload steering A X4 7 30V DC max. 2A
motors | ! . Delay time 1s
5 5A
Contact N.C -X4 8 250V AC, max, ,
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L
::ri:::t:f aueney I o S 30V BC, max, 24 Delay time 1s
Contact N.C. X4 10 250V AC, max. ,5A
co(;’:\:leorta:rfrequency I -X4 " ks g MEX 2 Delay time 1s
Contact N.C. X4 12 250V AC, max. ,5A
f?::;:?; ::;t:erreter | o I8 SO Maxazi Delay time 1s
Contact N.C. -X4 14 250V AC, max. ,5A
f':rzit:l::nzjtc%:c;rter I o B 5 SO DG, mengad Delay time 1s
Contact N.C. -X4 16 250V AC, max. ,5A

Andreas Witschel TS-48212_Rev.1
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signal . . D N - -
=AZX+SCP gnat terminal no. | signal direction terminal no. signal specification IAS
specification

gr‘;ekre‘fen;r;:wre I o gt > 30v DC, max; 2A Delay time 1s
Contact N.C. -X4 26 250V AC, max. ,5A
Fault clima control
switch box : — -X4 27 30V DC, max. 2A Beiay fims 18
Contact N.C. X4 28 250V AC, max. ,5A ¥
:::::::tti;n heater l o o 29 30v DC, max, 2A Delay time 1s
steering motors X4 30 250V AC, max. ,5A
;?eutl:rif:; fnotors I o o N S0V DC, max, 2A Delay time 1s
Contact N.C X4 32 250V AC, max. ,5A
gtaeu(-lztrizrgalr(:ofgrr: " | ° B = 30V DC, max, 24 Delay time 1s
Contact N.C X4 34 250V AC, max. ,5A
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?'.-_.

Thruster
=AZX+SRP SI.gnaI‘ terminal no. | signal direction terminal no. signal specification IAS
specification
Lub oil level min — X2 11 Contact is normal
Lub cil temperature N Contact is normal
max [ — 52 S 24V DC, 0,54 closed
Contact N.C -X2 14 Delay time 5s
Andreas Witschel TS-48212_Rev.1 431743
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TWO (2) - SCHOTTEL TUNNEL THRUSTERS

TYPESTT170T
TWO FOR INSTALLATION IN BOW
Vessel type : Dredger
Operation area - Italy, Sea
class : RINA

class notation

: C w Hopper Dredger Coastal Area AUT-

IMS DYNAPOS AM/AT

Andreas Witschel TS-48213_Rev.1
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1. SCOPE OF SUPPLY

1.1 List of components supplied by SCHOTTEL

2x STTO170 T
Parts per thruster:
separate lube oil tank
Prime mover, Typ: Asynchrony frequency controlled electric motor
1x Forward bridge parts, configuration according to chapter desk configuration
1x Switch cabinet for SCHOTTEL control system and asynchrony frequency
controlled electric prime mover
per ship set:
Tools:
o For standard maintenance no special tools are required.
1x Spare parts to be supplied according to requirements of classification societies
for simple maintenance and service work to be done by onboard personnel,
basically consisting of:
o Mechanical parts:
Usually this includes hydraulic hoses (one of each size) and sealings.
o Electrical parts:
one set of printed circuit boards, relays and LEDs (depends on construction of
electrical system)

1.2 Additional agreements

This technical specification describes SCHOTTEL standard units. In case of
discrepancies and/or contradictions, the additional agreements shall prevail over all
other parts of the technical specification.

Dimensions of air cooled IP 23 frequency control cabinets each: H X W X D = 2125 mm
x 2000 mm x 600 mm
Cable entry from below.

Andreas Witschel TS-48213_Rev.1 3731
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2. TECHNICAL DATA (For each unit)

2.1. THRUSTER

Nominal input power
Nominal input speed
Gear reduction

Max. allowed short
time input torque
Propeller diameter
Propeller material
Propeller Type

Number of blades
Manufacturing standard
Wearing ring in path of propeller

Delivered tunnel length

Wall thickness of tunnel

Wall thickness of hull

Tunnel material

Weight incl. propeller, oil header tank
Prime Mover type

Prime Mover supply

Max. Propeller tip speed

Max. Propeller blade load

2.2. POWER TRANSMISSION

250 kW
1665 rpm
3,071 :1

1888 Nm

990 mm

GS-CUAI10Fe5Ni5-C

Fixed Pitch

4

ISO 484/2-1981 (E). Tolerance Class Il
stainless steel, 5mm

1500 mm

20 mm

follows mm

ship building steel grade A
about 1680 kg

electric motor

SCHOTTEL supply

28,1 m/s

324,77 KW/m2

An elastic coupling (SCHOTTEL supply) is fitted between the power input shaft of
the tunnel thruster and the prime mover which is mounted directly vertical on the

thruster unit.

Andreas Witschel TS-48213_Rev.1
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3. DESIGN & CONSTRUCTION (For each unit)

3.1 GENERAL DESIGN FEATURES

INSTALLATION

The unit will be welded into the hull of the vessel with a vertical power input shaft
arrangement. The thruster with its direct connection to the vessel is defined as part
of the vessels hull.

TRANSVERSE TUNNEL

The transverse tunnel is a welded construction made of ship building steel grade A.

In the section of the propeller a stainless steel ring is welded into the tunnel against
wear of the tunnel.

The tunnel is equipped with 2 outer stiffening rings and one central supporting ring.
The outer stiffening rings are flat on the bottom side which allows easy welding to
the frame structure and reduces deformations. For easier welding of the supplied
tunnel into the vessel, tunnel ends are prepared with appropriate welding angles.

24,5 kg zinc anodes are welded onto the inside tunnel wall and on the supporting
arm of the lower gear box. as protection against corrosion. They are fixed with small
metal feet leaving a gap between anode and unit for sufficient final coating by the
shipyard.

Anodes for tunnel extensions (shipyard supply) have to be supplied by shipyard.
For each meter of tunnel extension at least 1,7 kg of anode mass has to be supplied
and installed by the shipyard.

IMPORTANT REMARK TO BE RESPECTED BY THE SHIPYARD, REGARDING
ANODE PROTECTION:

To ensure sufficient protection we recommend adding adequate anode protection
fixed as described above on the tunnel parts which are built by the shipyard.
Furthermore sufficient anodes have to be installed on the fore ship to protect the
hull. If the anodes that protect the fore ship and tunnel are missing, then the anodes
delivered with the tunnel thruster serve as the only protection for the complete fore
ship. This means that these anodes will disappear within a few months and the
thruster itself will serve as an anode which can lead to severe damage of the
transverse thruster unit in a short period. In regular inspections, the anode mass
should be examined and replaced when necessary.

Andreas Witschel TS-48213_Rev.1 5/31
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In every case anode mass determined by SCHOTTEL should be controlled by a
specialist responsible for the anodic protection of the complete vessel, considering
the required protection period and region of operation of the vessel.

BOW THRUSTER GEAR UNIT

The housing of the lower gearbox which contains the bevel gear transmission is
manufactured using high quality cast iron GGG 40.

The propeller shaft is made of steel with high tensile strength and is seated in roller
bearings. Shaft sealing is achieved through radial shaft sealing rings.

High grade special stainless steel rings are used for rings which are in contact with
seawater.

Precision bevel gears are made from high quality steel, case hardened and grinded
after hardening. This results in a highly accurate tooth profile which ensures perfect
matching of the bevel gear set and a high safety factor against contact stress.

The support plate of the underwater gear housing is welded to the tunnel. It is part

of SCHOTTEL scope of supply.
All running surfaces of shafts, flanges etc. are coated with wear and corrosion

resistant material.
The fixed pitch propeller is key-way mounted to the propeller shaft.

LUBRICATION

Lubrication is ensured by oil bath lubrication. Cooling of the oil is achieved by heat
dissipation in the lower gearbox.

The separate oil header tank with level gauge is equipped with a sensor (24V DC)

for alarm indication 'oil level too low'.

Note : This oil header tank has to be installed by the yard approx. 1 meter above
loaded waterline.

Connections between oil header tank and lower thruster unit are not SCHOTTEL
scope of supply.

PROPELLER BLADE DESIGN

SCHOTTEL designs and produces tailor made propellerblades for every individual
vessel and hull geometry. By doing this, thrust and efficiency are optimized.

Andreas Witschel TS-48213_Rev.1 6/31
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For the designing of the propeller hull geometry in the tunnel area and the waterline
details are necessary.

The below shown sheet ,propeller data“ has to be completed and issued latest 3
weeks after order, otherwise delivery will be delayed.

Type of STT unit I .| \ ]
Dimenslon — \ —;g!éb——--
A - frame angle [1 ' -.
B - water lineangle i1 &
= Waler 4 T
= v X J 7
¢ [mm] \ cht
N yiped / b=
D - propeller diameter _[[mm] \ | .
W\ (] /
E [mm] < e /
L -TOTAL tunnellength
on centeding m
il I [ BASELINE
ratio LI D I
¢
WT l["“'“]
. Tunel length "L _|
WT-C 1
R [mm]
BOw
tunnel entrance I~ doped
I rounded
]
() slopped rounded O
protection grid Il YESmo j l
propellar [ Frroe_-]] %_ 7 ®
Sy f
Protection grid
vesseltyp ;] s O
no O
|ouiding no. |

If ever the total tunnel length from port to starboard exceeds 6 meters the tunnel
thruster cannot be used for the vessel. Please inquire quotation for thruster with next
bigger propeller diameter!

The maximum allowable water depth of the tunnel thruster at full load of the vessel
is 5m (distance propeller shaft — waterline).

Protection grids on tunnel ends have to be installed if vessel is ice classed (yard
supply) In addition, the tunnel has to be below the ice belt of the vessel (the thruster
unit itself has no ice-class).
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SCHOTTEL does not recommend to use hull recesses (shaped as a tear drops)
behind the tunnel ends of tunnel thrusters to reduce water turbulences. Experience
shows that this has negative influence on thrust performance. The impact is not

predictable.
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4. AMBIENT CONDITIONS

Maximum environmental temperature
during operation accordlng to class
requirements X 45°C

Maximum environmental operation conditions:
Mechanical system:

Ambient air temperature : between 5°C and max. 55°C
Relative humidity of air : max. 95% without condensation
Seawater temperature : max. 32°C

Electric system:

Electric parts inside switchbox : 0°C -50°C

Bridge parts (inside) :0°C - 50°C

Bridge parts (outside) . (-)20°C - 50°C

Relative humidity of air : max. 95% without condensatlon
Vibration 0,79

5. POWER SUPPLIES

For safe operation of the propulsion system SCHOTTEL requires the following
power supply from the ship's sources:

Switch cabinet
e 400V/50Hz, 3Ph AC main power supply from the main switch board to the
thruster control system (e.g. for ACDC converter or primer mover)

Andreas Witschel TS-48213_Rev.1 9/31
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e 24V DC (+30% /-25%) with a max. ripple of 1 V (fuse 16A) for emergency
operation of the SCHOTTEL switch box.
o 24 V DC (+30% /-25%) with a max. ripple of 1 V (fuse 2 A) from the

emergency switch box to the steering desk for emergency power supply of

each thrust direction indicator.
e 230V/50Hz AC, for anti-condensati

on heating (independent source).

6. PRIME MOVER (For each unit)

FREQUENCY CONTROLLED ELECTRIC MOTOR

A frequency controlled asynchronous motor
prime mover.

Max. power
Rated voltage
Rated frequency
Rated speed
Rated duty
Construction form
Frame size

Pole pairs

Type of protection
Direction of rotation
Speed steps
Class of insulation
Motor cooling

with squirrel-cage rotor will be used as

: 250 kW
1690V

: 56 Hz

: 1665 rpm
Y

- IM B3

: 315

2

1P 23

: CW/CCW
: 0 - 100 %, frequency controlled
- F

: air-cooling

An anti-condensation heating prevents the winding from corrosion at stand still
condition, rated voltage is 230V/50Hz. Incorporated temperature detectors protect
the windings against excess temperatures (pre-warning / warning).

The electric motor has to be strutted to the ship by the shipyard.

Remark: All electrical components are rated for safe operation at an ambient

temperature of 45°C

Shipyard shall ensure that bow thruster room is sufficiently ventilated.

Andreas Witschel TS-48213_Rev.1
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7. ELECTRICAL SYSTEM (For each unit)

ELECTRIC CONTROL

GENERAL:

The electric equipment is designed for operation at ambient temperatures of up to
45°C. The equipment is designed for a drive with fixed pitch propeller that means
with change of sense of rotation in 100%-0-100% speed.

CONTROL CUBICLE:
The control cubicle is a sheet steel construction, IP 23, cable entry from below and
is provided for installation close to the electric motor.

The control cubicle is basically equipped with:

- 6 Pulse with THD Filter frequency converter

- Rated current of frequency converter: 290 A

- Main Contactor

- Motor protection relays

- Anti-condensation heating control for electric motor

- Interlock to tunnel thruster room fan

- “heavy duty inquiry” for power management system

Relays for signalling of operation and failures

o Local control elements (NFU push button with indication) and thrust
direction indicator

Passive harmonic filter unit

Due to strong impact of 6 Pulse Frequency Control to ship’s board net due to THD
(Total Harmonic Distortion), a THD Filter Unit reducing the Harmonic Distortions will
be supplied. This filter unit will be installed into the control cubicle of the frequency
control.

Remark

Frequency converters cause harmonic distortions on supply networks. Therefore a
THD filter unit has been specified. A THD calculation has in every case to be
effected for the supply network to check that these non linear consumers can be

Andreas Witschel TS-48213_Rev.1 11731
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integrated in the network without problems. In extreme cases additional filters or
increased generator power can become necessary.

The thruster can be operated only if full electric power is made available on board
net. This information is read from PMS via a closed potential free contact.
The electric power to be provided is minimum: 359,38 kVA (For each unit).

Panel configuration:

The following components will be delivered wired with a cable tree of
1,2 m length to terminal strips. The protection class of the control panel is 1P54
(used inside), IP56 (used on open deck).

Labelling language : english
Main Aft
Indicators: (per thruster) not used

Indicator-Typ: 72x72 +Power loose

Control-Panel: (per thruster)
Mounting: loose
drive control included

Lever: (quantity, see note!)
Mounting: mounted in
Control-Panel

Typ: Buk double

Note:
one panel with double lever
and one panel without lever

Main panels look like example below, moderate changes are possible:

Andreas Witschel TS-48213_Rev.1 12731
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Figure 1: Schottel tunnel thruster FP panel for Main, Aft
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Labelling language : english

Two (2) Wing panels for starboard and
portside wing

not used

_I
SCHOTTEL
—-—

Andreas Witschel TS-48213_Rev.1
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Interfaces

INTERFACE FOR DP SYSTEM

To operate the vessel via Dynamic Positioning system a DP-interface is included.
Remark: The system is designed for DP-operation according to the conditions in the
Appendix.

The following signals are sent to the DP-system:
e speed feedback 4-20mA signal for 100% PS — 100% STB
e Potential free contacts “Thruster ready” and “thruster running”

Note: Loop monitoring of 4-20mA signals by DP-supplier

The following signals are sent by the DP-system:
e speed set point 4-20mA signal for 100% PS — 100% STB
e Potential free contact “DP ON”

Note: Loop monitoring of 4-20mA signals by SCHOTTEL

INTERFACE FOR CONNING SYSTEM

SCHOTTEL provides following signals to the Conning System (RS422, NMEA
0183):

Actual speed value to engine (set point)
Nominal value pitch setting (set point)
Actual value pitch (feed back)

Actual activated desk

Actual activated external system

INTERFACE FOR JS SYSTEM

For positioning of the vessel an interface for a joystick system is included. The joystick
system controls the thrust direction setting of the unit. For detailed information see the
chapter “Interface description”.

The following signals are sent to the JS-system:
e speed feedback 4-20mA signal for 100% PS — 100% STB
e Potential free contacts “Thruster ready” and “thruster running”

Andreas Witschel TS-48213_Rev.1 18/ 31
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Note: Loop monitoring of 4-20mA signals by JS-supplier

The following signals are sent by the JS-system:
e speed set point 4-20mA signal for 100% PS — 100% STB
¢ Potential free contact “JS ON”

Note: Loop monitoring of 4-20mA signals by SCHOTTEL

Alarms

SCHOTTEL supplies potential free contacts to the ship warning unit. The alarm signals
are available at the terminals of the switch cabinets and the connection boxes of the
components. The signals for alarm suppressing are also connected to these terminals.

For indication of a common alarm on the SCHOTTEL desk control panels (if panels are
in SCHOTTEL scope of supply) it is necessary that a potential free signal for “common
alarm” will be delivered from the ship warning unit back to the SCHOTTEL control
system.

All alarms that are required according to class requirements for rudder machinery will be
indicated as “STATUS-SIGNALS” on the SCHOTTEL bridge panel (if panels are in
SCHOTTEL scope of supply).

Andreas Witschel TS-48213_Rev.1 19731
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8. COATING AND PAINT STRUCTURE

Lower gearbox:

sand blasting SA 2 1/2 acc. DIN EN I1SO 12944-4: 1998-07
2 layers BELZONA 1321 (Ceramic S-metal) coating each
approx. 270 ym

BELZONA 1321 (Ceramic S-metal) is highly resistant against electrolytic corrosion
due to excellent dielectric properties and also protects against abrasion and
cavitation in an excellent manner.

Tunnel:

sand blasting SA 2 1/2 DIN 55928

1 x 2K Epoxy-resin-primer approx. 40 ym

(final coating by shipyard after tunnel is welded
into the vessel and is therefore part of the hull)

Loose delivered metal parts to be installed inside ship:
Final paint: 7000, grey

Electric motor:
Final paint: grey

Electric switchboxes:
Final paint: grey, structure.

Andreas Witschel TS-48213_Rev.1 20/ 31
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9. TECHNICAL DOCUMENTATION

¢ Installation documents by E-Mail in advance.

e Operation manuals (6 x paper & 1 x CD, language: english)

10. COMMISSIONING

Commissioning together with main propulsion units.

Important remark:

Please note that full power shall be available for successful commissioning.
Furthermore upper tunnel end must be submerged by minimum one time propeller
diameter below water line.

If one of both parameters is not fulfiled, a second journey and a second
commissioning are necessary on customer’s expenses.

If further days or travels are necessary which were not caused by SCHOTTEL, the
SCHOTTEL Service Price List valid at the time of the performance applies. The same is
to be applied for sea trial participation, if required.

11. TEST & CERTIFICATES

SCHOTTEL provides a quality assurance system in accordance with DIN ISO 9001.

Tunnel, gearbox, propeller and electric prime mover will be supplied with a
classification certificate of the classification society RINA.

SCHOTTEL will effect the following tests:
e FAT for electrical & mechanical system

Andreas Witschel TS-48213_Rev.1 21/31
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12. CONSERVATION & STORAGE

The bow thruster is supplied without oil in preserved condition (effective up to 6
months). If storage is required for a longer period, the thruster shall be filled with
approved oil and rotated once per month.

The thruster(s) shall be stored in a dry and dust free area. During installation dust
and welding near the lip seals shall be avoided and suitable protections shall be
applied.

13. EXCLUSIONS

Protection grids for tunnel ends

Protection of all moving parts

Installation and coupling of the system

Electrical and hydraulic connections between SCHOTTEL-components and
ship's sources

QOil filling of all aggregates

e Alarm system (other than mentioned alarm switches)

¢ All parts not specifically indicated in the above specification as being part of our
scope of supply

Andreas Witschel TS-48213_Rev.1 2213
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APPENDIX A: INTERFACE DESCRIPTION

Example
For azimuth thrusters:
=AZX+SCS, in interface list

X is the number of thruster
1 = Aft Azimuth thruster, port

2 = Aft Azimuth thruster, starboard

For retractable azimuth thrusters:

=RTX+SCS, in interface list

X is the number of thruster, enumeration of thruster numbers is from stern to bow

For bow thrusters:

=BTX+SCS, in interface list

X is the number of thruster, enumeration of thruster numbers is from stern to bow

1 Contents
nomination description
SCS Switch cabinet steering control system
STT tunnel thruster
MDP Main Desk Panel
MSB main switch board 400V/50Hz
PM Propulsion motor
PMS Power management system
IAS integrated alarm system, warning unit
ESB Emergency switchboard 24V DC
DP Dynamic-Positioning-System
JS Joystick-System
CON Conning System
LOT Lube oil tank
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YOUR PROPULSION EXPERTS

2 Overview Interfaces

Technical Specification
MEV-130136-01 / order no. / order code word

i
STTONOT

“gneGIT

l Twn v
(-
‘ o \ | i 1
[ LA A SN
LA
= e
Cénmivg ]
ana- i L “'-?'g%!‘t
L]
Boay
sydem
Example:
WAZXeSCS or sBTX-5CS
A s the number of the
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YOUR PROPULSION EXPERTS

Power supply

AC power supply control system

Technical Specification
MEV-130136-01 / order no. / order code word

SCHOTTEL

=BTX+SCS | signal specification | terminalno. | signal direction terminal no. signal specification MSB
Feed line t; X1 ; Fused 400V/50H,
Control system = - tse z
3
Earth connection | PE X1 |4 <:| Earth connection
Power supply
AC power supply for electric prime mover
=BTX+SCS | signa! specification | terminalno. | signal direction terminal no. signal specification MSB
L1
Feed line o L2
B o L2 -XP1 Fused 690V/50Hz
L3 L3
Earth connection | PE -X1 4 <:| Earth connection
DC power supply
=BTX+SCS | signal specification | terminalno. | signal direction terminal no. signal specification ESB
Feed line
Back up power iix gg (+)GND -X2 ! Fuse 16A 24V DC
supply & ) 2
Feed line 24V DC (+) 3 ~ 50W
indicators 24V DC (-, GND) -X2 4 <:‘ Fuse 2A 24vDC
Andreas Witschel TS-48213_Rev.1 25131




YDUR PROPULSION EXPERTS
MEV-130136-01 / order no. / order code word

Technical Specification

Interface to Power Management system

i
SCHOTTEL
I,..'

=BTX+SCS . I . . I . ) =
signal specification | terminalno. | signal direction terminal no. signal specification PMS
b 30v/ DC 2A Contact 11/14 i
e—eo 14 , max, ontac is
B S TEAREst E: 12 -X10 (K1 250V AC max,.2,5A closed for request
-X10 |1 i
24V DC, max. 1A O ) Power available
-X10 |2
b v/ DC A c 1/

; — 14 i 30 , max.2 ontact 11/14 is
Unit ON : 12 X10 [lia 250V AC max.25A | closed if unitis ON
Interface to main-switchboard

=BTX+SC$S . A . . - . : I
signal specification | terminal no. | signal direction terminal no. signal specification MSB
1 i
Emergency stop — 14 X10 | k2 30V/ DC, max.2A ggztezc:fg_g:;sis
active : 12 250V AC max.2,5A : B
activated
by 30v/ DC 24 Contact 11/14

. — 14 , max. onta is

DO I: 2 |X10 |K3 250V AC max.2,5A | closed if unitis ON
Andreas Witschel TS-48213_Rev.1 26/31




YOUR PROPULSION EXPERTS
MEV-130136-01 / order no. / order code word

Interface to DP system

Technical Specification

=BTX+SCS signal specification terminal no. | signal direction terminal no. signal specification DP
Thrust i | e K311 30v DC 2A
ruster running —o 14 e , max .
(OPTION) . X6 | K3.14 250\ AC, max 2,54 Thrust available
K3.12
K1.11 | Contacts -X6.K1
n and -X6.K2 30V DC, max. 2A Contact 11/14 is
PEESEFIESY I —o0 14 -X6 | K1.14 connect one to 250V AC, max.2,5A closed if unit is ready
12 K1.12 | another
n K2.11 i
| —o 14 %6 | K214 30V DC, max, 2A gg;“eadc_‘f1 1:) L‘L'.S
12 r : 250V AC, max 2,5A HUeEis
K2.12 accepted
DP MODE ON X6 |3
(Manual control 24V DC, max. 1W o—"=——0 BE sReelngz;fv;ci’l?h)
switched OFF) X6 (4
Max load 500
Nk 4 mA =-100% (port)
(galvanic isclated ~ eip -X6 |13 4-20mA(+) )
inout. oo 12mA = zero 4-20mA() Setpoint value speed
put, loop 20mA = 100% (stb) X6 |14
monitoring by
thruster supplier)
Max load 500 _ o Feedback value
Ohm 4-20mA(+) X6 |15 ‘11 2”;’;;’;22)/ *(PS) | gpeed 0-100%
(galvanic isolated | 4-20mA(-) X6 |16 _ (Loop monitoring
20mA = 100% (stb) X
output) from DP-supplier)

Relais description:

Thruster running (option)

X6.K3

As long as the thruster is able to create thrust force, this signal will be high. It is not essential whether control
system is switched to local control, NFU or DP System.

Thruster ready
After reception of “request for DP" each thruster control system has to reply to the DP-system with “Thruster
ready” signal of status high if the thruster would be ready to receive setpoint command from DP-system.

X6.K1

In case of any failure in the thruster control system which will disable the thruster to follow setpoint command
the signal will be switched OFF.

X6.K2

Signal is high as long as the selector switch is switched to DP-control.

Andreas Witschel TS-48213_Rev.1
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YOUR PROPULSION EXPERTS
MEV-130136-01 / order no. / order code word

Interface to Joystick system

Technical Specification

| SCHOTTEL

=BTX+SCS signal specification terminalno. | signal direction terminal no. signal specification Js
- 1 K3.11 T "
ruster running —o 14 30 , max, 2 ]
(OPTION) | ; - -X7 | K3.14 250V AC, max 2,5A Thrust available
K3.12
K1.11 Contacts —X7.K1
—on and —X7.K2 30V DC, max. 2A Contact 11/14 is
[Thruster ready —0 14 -X7 K1.14 connect one to 250V AC, max.2,5A closed if unit is ready
L1512 K1.12 another
o 11 K2.11 .
—0 14 30V DC, max. 2A Eanect NS
L 1 o1 -X7 |K2.14 250V AC. max 254 | closed if mode is
K2.12 ' - accepted
JS MODE ON X7 |3
(Manual control 24V DC, max. 1W O——""—0 i:l;:i(l:ess\:vi(tz:;m =
switched OFF) X7 |4
Max load 500
Ohm PP
(galvanic isolated jrznnéA_—‘lggrﬁ fS -X7 13 4-20mA(+) Setpoint value thrust
. S - - - O
input, loop 20mA = 100% Stb -X7 |14 4-20mA(-) 0-100%
monitoring by
thruster supplier)
Max load 500 _ = Feedback value
ohm 4-20mA(+) X7 |15 ‘:g‘n’:‘ A‘_1O°2 :;ops thrust 0-100%
(galvanic isolated | 4-20mA(-) X7 16 - (Loop monitoring
20mA = 100% Stb .
output) from JS-supplier)

Relais description:

Thruster running (option)

X7.K3

As long as the thruster is able to create thrust force, this signal will be high. it is not essential whether control
system is switched to local control, NFU or Joystick System.

Thruster ready

After reception of “request for Joystick” each thruster control system has to reply to the Joystick -system with
“Thruster ready” signal of status high if the thruster would be ready to receive setpoint command from
Joystick system.

X7.K1

In case of any failure in the thruster control system which will disable the thruster to follow setpoint command
the signal will be switched OFF.

X7.K2

Signal is high as long as the selector switch is switched to Joystick -control.
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YOUR PROPULSION EXPERTS
MEV-130136-01 / order no. / order code word

Technical Specification

Connection to the Conning system

|
SCHOTTEL

= 4

=BTX+SCS

signal specification

terminal no.

signal direction

terminal no.

signal specification

Status signals

Converter RS 232 to
RS 422

TA

A104 B

—

RS 422

9,6kbit/s
Data bits:8
Stop bits:1
Parily: None

Proprietary sentence

Bandrate: 4,8kbit/s or

Following Information will be provided (according to NMEA 0183, Proprietary sentence)

- Currently selected speed of engine/drive motor
- Actual speed of engine/drive motor
- Actual propeller speed
- Currently selected steering angle
- Actual steering angle

Currently activated control desk
Currently activated external system

Interface to Ship alarm system

Switch box steering control system

(speed set point)

(speed feedback value)
(propeller speed feedback value)
(azimuth set point)

(azimuth feedback value)

signal . . - - signal
=BTX+SCS g - terminal no. | signal direction terminal no. .g' . IAS
specification specification
X4 1 i
indication 24V DC, max. 0,5A o——0 | Collective alarm of
X4 2 the unit
Failure 1 Contact 11/14 is
— 14 R 30V DC, max, 2A
AC/DC | ; - X4 K1 250V AC, max. .5A normal'closed
Converter Delay time 1s
" Contact 11/14 is
Failure feed line 14 30V DC, max, 2A
— B ,
24V DC : 12 X4 K2 250V AC, max. 5A normal.closed
Delay time 1s
1 i
Failure control | —a 14 X4 K3 30V DC, max, 2A :::rr:'::l:tc:gs/;: s
system 12 250V AC, max, ,5A .
Delay time 1s
11 i
Failure NFU | — 1 | v s 30V DC, max. 2A r?:r';:aa‘f‘c:;s’;j s
system 12 K 250V AC, max. ,5A .
Delay time 1s
Andreas Witschel TS-48213_Rev.1 29731




YOUR PROPULSION EXPERTS  Technical Specification

MEV-130136-01 / order no. / order code word _
SCHOTTEL

Failure external | (r—C :1 X4 K8 A L e S:rr::]aatl;tc:c:sgg °
system 12 250V AC, max. ,5A Delay time 1s
Lube ol level : '1 30V DC. max 2a | Contact 1114 s
ml;ne oil leve! 0 :2 X4 K10 250V A C max. 5A normal.closed

i ! Delay time 1s
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YOUR PROPULSION EXPERTS  Technical Specification ( ;
|
MEV-130136-01 / order no. / order code word ’ a—
SCHOTTEL
==
=BTX+SCS | signal specification | terminal no. signal direction terminal no. signal specification IAS
Phase failure |:: plt Contact 11/14 is
feedline . b -X4 K16 Zg(\')/VD/(\:C mr:;(.XZAS\ " normal closed
Prop. Motor . : v Delay time 1s
e
11 4i
Over temperature I — 14 X4 K17 30V DC, max. 2A :::‘r:]aa“?tc:;s/;d is
Switch cabinet 12 250V AC, max. ,5A Delay time 18
— |
Prop. Motor " Contact 11/14 is
30V D . 2A
Over temperature :"““" = -X4 K18 250V /C\:C mrs;x A normal closed
warning 120° 12 ! o Delay lime 1s
—_—— —
Prop, Motor : " Conlact 11/14 is
—o 14 _ 30V DC, max. 2A
Break down . e X4 K19 250V AC, max. 5A normal closed
windings 130 Delay time 1s
Sy ,I: " Contact 11/14 is
Prop. Motor —o 14 X4 K20 30V DC, max. 2A normal closed
Over temperature 12 250V AC, max. ,5A Delay time 1s
warning
Converter l:: '1 Contact 11/14 is
Prop. Motor ) :; -X4 K21 :gZVD:ém::;(QgA normal closed
Break down ' 2 Delay time 1s
= — — ————————— |
Failure i Contact 11/14 is
30V DC . 2A
Emergency stop :‘“ :; X4 K22 250V A(",mrr?:x 6A normal closed
system ' . Delay time 1s
Converter " .
Contact 11/14 is
Prop. Motor I —o 14 X4 K23 30V DC, max. 2A normal closed
Overload —reduce 12 250V AC, max. ,5A Delay time 1s
request
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STT DIMENSION  SHEET
170TLK SCHOTTEL
Qil tank app. 1000 mm ahove load line installed.
oil_fank
welght without
i oilfilling 10.3 kg
=
0
I
¥
= E-motor | E-mator
N . .
iy o size 280 | size 3715
2, & | Aess0E o 680
o =
= 1040
=l Bl B [6600 [¢ 740 —
o= o~
o =< 808
= © | Motor frame | \
.:al N DIN 42948 [\ @800 $22-8x45°1=360°)
= - o oB . |
- . = try ’ 4
5l 5 il&” ENGe | s
=R S | N
| ; o
& & &
] Web  2x180° o
—_ “"—-‘_ == =1 f .--"r - 15 cl
b= _ =
i P TED, T o | ] IR IR 7 O
] A kS, 418 7 o 2
AT o
- - L+ (Tal
I‘;‘ gg - '.‘ Il 280 / ‘1 s
0 < il -
&g ° £y — | ||scHoTTEL )
g 2 = STT 1701 ‘
= == : Orai l
o & B—— "V |
& | F —— Supporfing for lower gearbox
200 '@ Anade
| . A A A I@'I )JJITIIIIILJIJ A A AR L /ﬂ_ﬁ\
, & v
Wearing ring = S
e 3
15 230 15
h04.5 G045 1\
150 == o~
standard length 1500 & y 2
Lo
fof ofher length exfension rate 500 mm
Status Scale Alternafon Index Drawing No. / Idenf No. Section / Page
09/M STTM70TLK-E-MOTOR-4 Propeller blades 2.4 143
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